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Figure 1. Comparison of the grade of conjuctival squa— patients in conjunctival brush and impression cytology.
* p<0.05 compared with control; ' 2<0.05 compared with
Non-SS; iNon—SS=Non—Sj6gren’s syndrome; ¥ 55=

Sjogren’s syndrome.

mous metaplasia between conjunctival brush and impre—
ssion cytology. " p value<0.05; "Non—SS: Non—Sjégren’s
syndrome; fss: Sjégren’s syndrome.
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Table 1. Dermographic data in subjects for conjunctival impression cytology and brush cytology

sst Non—SS' Control

Patients number 9 15 7

Male/Female 0/9 6/9 3/4

Age (years) 50.4+14.6 41.8413.9 41.4+16.4
Symptom score 2.67+0.87 2.00+0.93 0.14+0.38
Basal secretion test (mm) 4.4441.59° 5.33+1.95" 10.57+1.62
Tear clearance rate ((Logs) ™) 2.39+0.61% 3.5740.90 4.00£0.39
Break up time (sec) 4.8941.27% 5.67+1.40" 10.7141.25
Keratoepitheliopathy score 3.89+1.45" 1.07+0.80' 0.14+0.38

* p<0.05 compared with controls; © p<0.05 compared with controls; ¥ p<0.05 compared with Non—SS; §SS=&‘;j6gren’s syndrome;
' NSS=Non—Sjsgren’s syndrome.
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tear break up time (D), and keratoepitheliopathy score

(E) in Sjégren syndrome patients.

A s S5k AEde] Hlgo] Zriste] Az 2A

WEEn Aol 7|z AXA EHo] B|AFZC] BE5L

SN ZUMZZHA 22t -

Conjunctival brush cytology

P=0.031
R =0.556)

Symptom score >
~ W s w

-

P=0.028

0.565)

-
5}

Schirmer test (mm) w

S N & o ®

P=0216
R = 0.339)

Tear clearance rate((Log,)!) o

0 1 2 3
Grade
P=0.022
D R =-0.587)
o 12
]
<10
@
£
=
=
8 6
g 4
12
a 2
0
0 1 2 3
Grade
P=0,020
R = 0.593)

w

IS

)

Keratoepitheliopathy score
- “w

e

Grade

Conjunctival impression cytology

P=0.986

®R=-0.05)
E°
9 4+ .
@
£ 3 . - .
] —
B2 - @ -
E,l 2 L] -
w
o .
0 1 2 3
Grade

~-
g
£ 10
A
2 8
8
= 6
g
£
=2
wn
0
0 1 2 3
Grade
P=0.49%4
®R =-0.192)

Tear clearance rate((Log,)")

0 1 2 3
Grade
P=0959
R =0.015)
’glz r
‘:10 r .
S8 °
‘a 64 * *
y ¢ &
s . . .
.ﬁ 4 + ° [ °
Eal
=]
0 ——
0 1 2 3
Grade
P=0,001
(R =0.811)

Keratoepitheliopathy score

Grade

Figure 4. Correlation between squamous metaplasia
gradesconjuctival brush and impression cytology and

tear surface parameters including symptom score (A),

basal tear secretion (B), tear clearance rate (C), tear

break up time (D), and keratoepitheliopathy score (E) in

Non—Sjogren syndrome patients.

oAt wheba] Ay oY

A AESE S ABstel A

www _ophthalmology.org

=2 g7t 913

%
3o w1 e, 22

343



- Chstortats| x| 2009 X 50 H M3 S -

o 27 W AR BARE Selske Aol Bastet”

=
53] wEsol sy w7Ee] dE0] Sle AF ol
o

A2o] ofste] LEFY AR] WS 39, B
TEH| GEAEel Gl AL Auke] Au Mz 4}
o o

| LdofuAl =of o+ Ere] e dojdtial A
AT Ao ML =
7 mst A B2 Ao A

3

) d 7V WA Aute] &
AN ze] WEr)h Zhagichn A A Qe E3 Ho] 2y
32 SN L] Wl oS adla AU 2] HY
A sigo] dofut okt H el Mkl UeluA En wo
A5 Q1S s A0 427} ZF7bECh T o) 23t Ay
< njgto g ok W9 W3o] Atto|l} FEEE oo}
27] Qi5t w o Z-hute] el gigt vt AAch

AURIE AN Aute] HPA|ET 7143kl jsto]
ARA S o] gs] ZHAute] ABALE HF et AL
Bsle w0 & Eghert et al'*7} 28 Alddatglch
olg|gt AutohuhulEAALS %0}04 ZHAute] A|ZFegs
TS 4= QA Ho] AL Aupnae] sy A v
BRI A 23S QB A” vpolg st Aol 2Jg
2 okxHol ZoF° Sof okmyl Al gt Avhe 3
4= 9k

o

of mX
B =12 o oy
B g
_r‘[_]_‘ _u
e
re
—',J
—|—'
?2
I
<
o)
Q¢
=]
=)
@
=3y
<
lo
ol f
g
)
X o
(o ¢

1o
ot
Bul
1o
rE
ot

¢
p
¢

ok
o £
o T
ne,
Rorh
P
o T
_|>L
oP
<
i
i
e
ox 1o

[oZ
g 2§ 12 gl b

i)
N
=)
M

o
Lo
b
=)
10
oX
=)
>,
d
ifor
r&tﬂii;—h B rlo o 4 B2 = g

l—jd o

o
-

=2
>
1%
i)
i)
=
=
=
1o
M
Ac)
N
(™
)
ox i
9

o M1
)
. o o
S ¢ oo
2o W
bt e e

]

N

| :
o= Auko] JulFof A 7| AN ZF7HX
oA HES YT 4 ot EF Leto|=
L 14 Z ThinPrep processoro] 2Jato] 3t 2o
7F i EE7] wizol Al27F HA Hols Ae 3
o A|iE Ztof] GHEsh= Zo] k. AEZE A3

oﬁﬂllomﬁoﬁmﬁloﬁ_ﬂé
Ell.m °

1~>
1]

-

o
e > 2oy

IO J‘:‘ i
ol
S

HolH AUEHAE oS ol §3to] AL ¢
3 5 Lefo|Eo] HES §71 5 GAek WPHOE &
d 7148 A7 AUEY AL S8 ol gto]
APAES AT 1P AFA P2 M2E st
o]

AHAE Alsgsto] ]'-L] /‘1]:&—4
Yt N =&

o 2 QR A F o] HAA ol thslo] dopr gt
A R e R e I B i e o R R R
pEC AEAAAR] Aol vjste] 7
3tk ol AutEdAtol e dupelA AZE A
J’]_ '6' o}
dho]l oJ3t Al o] Wo] 9at, AuEAHAl A= et
aHA] il &eEto|=of AlZE A3 o] glo] 75l
AA k= R AlEE EetolEd
A7) w2l Hlze] o] gl o
o ERE AupE AL A A=

© I SRR A XE.*,
HMAVJ, Zrapgu] g St 4

I

o to
-z
10

ol
ol
rir
o
ftjo

M o oZ

3 o oxt AN
L)

19

_‘,EIL

r o
o 2
H o
T b &
B

.1
~N
ﬂm
e
=

0

o
rot

ook

iy

X,
i
T
R
R

NI

>.

I

F)

rlok

>

Y

2

>

_,>i

\J

14

olX

o
ox Iﬁi =)
mlo :l)’ ;o

*

[

0

1°) HE

mgh T

B2 [

5 g

=)

Hom B

(W
xR

1 71710

k) /\]7]— 71—uP/d—:4tg%—1 Arz}
Aol X AP S Al b

o|N ‘:L

o jq, R
10
oz ]

oY 2o

ok
oN
={
oo
o)
Y
)
N
¥
2
I8
o
gl
Ar
o
l=)
a
r2
-
=5
=R
>
)

1%

b
re
-
n <
=2 >
rzi [,
_—>Q

el
1o
=)

H
i g
o

>
Lt
o
>
©

%

X

B~
5 &
NS

=S S ol e R R =)

& o

ol &
=i g} HLOHH A
gt 2719 OJMZIE 01%3P
4

>~
Rl

42
0 1

&

[e]

r_>d

i—l‘,

=)

m

i

o2

_\(ﬁ

4>

20 N 3@

o & &
(i
i)

2 T o
i
TS = N

T

Hﬁ

& A3 olF e
o

o

ol
s
N

B7F
ong AqAEL F 1‘371_}54 S ko] o
Al = QISleh = HARlA XA U
FEHAARR 7] A doll dieiAe Axfo] FAA e
oA gy, = o B &Tdl SRt H
&l ShAltol| A bA|aE0) Ui SRR, 7]
=20, wEYARE 9 Zap g Ea o] Sl
‘,?‘iﬁ}( p<0.05).

® 2 el e A

WA sy vt G vebg oy
AR S F-o% AUTAE Ko,
QI3 F-83F AR Az

fo
)
ut)
4o
s
)

o ofl

el J]m
S
é
i
_>;
=
e
1o
1)
H1
mlm
o
N
o M
Woe ooz P

oEr b l-ﬂ.I—LI Rl 20 & o o

~

I}

O:

i
2
lm

i)
S|~ < 1
i
=
ok

ox,
>
-
AN &
r { lo
o =
-
(R
S
o D

o
rar

=}

1) Mckelvie P. Ocular surface impression cytology. Adv Ana Pathol
2003;10:328-37.

2) Anagnostopoulou-Fotinopoulou I, Rammou-Kinia R. Cytobrush
sampling in conjunctival cytology. Diagn Cytopathol 1993;9:113-5.

3) Tsubota K, Kajiwara K, Ugajin S, Hasegawa T. Conjunctival brush
cytology. Acta Cytol 1990;34:233-5.

344 www_ophthalmology.org



MO

4) Singh R, Joseph A, Umapathy T, et al. Imptession cytology
of the ocular surface. Br J Ophthalmol 2005;89:1655-9.

5) Albietz JM, Bruce AS. The conjunctival epithelium in dry eye
subtypes: effect of preserved and non-preserved topical treat-
ments. Curr Eye Res 2001;22:8-18.

6) Nelson JD, Wright JC. Conjunctival goblet cell densities in
ocular surface disease. Arch Ophthalmol 1984;102:1049-51.

7) Takano Y, Fukagawa K, Dogru M, et al. Inflammatory cells in
brush cytology samples correlate with the severity of corneal lesions
in atopic keratoconjunctivitis. Br J Ophthalmol 2004; 88:1504-5.

8) Pflugfelder SC, Solomon A, Stern ME. The diagnosis and
management of dry eye: a twenty-five-year review. Cornea 2000;
19:644-9.

9) Calonge M, Diebold Y, Siez V, et al. Impression cytology of
the ocular surface: a review. Exp Eye Res 2004;78:457-72.

10) Yagmur M, Erséz C, Erséz TR, Varinli S. Brush technique in
ocular surface cytology. Diagn Cytopathol 1997;17:88-91.

11) Adams GG, Dilly PN. Differential staining of ocular goblet
cells. Eye 1989;3:840-4.

12) Vitali C, Bombardieri S, Jonsson R, et al. Classification criteria
for Sjogren’s syndrome: a revised version of the European criteria
proposed by the American-European Consensus Group. Ann
Rheum Dis 2002;61:554-8.

13) Nelson JD. Impression cytology. Cornea 1988;7:71-81.

14) Tseng SC. Staging of conjunctival squamous metaplasia by im-
pression cytology. Ophthalmology 1985;92:728-33.

15) McKelvie PA, Daniell M. Impression cytology following
mitomycin C therapy for ocular surface squamous neoplasia.
Br ] Ophthalmol 2001;85:1115-9.

16) Danjo Y, Lee M, Horimoto K, Hamano T. Ocular surface damage

B2l 9 ARAZSHRON FUNEHN 21 -

and tear lactoferrin in dry eye syndrome. Acta Ophthalmol (Copenh)
1994;72:433-7.

17) Kunert KS, Tisdale AS, Gipson IK. Goblet cell numbers and
epithelial proliferation in the conjunctiva of patients with dry
eye syndrome treated with cyclosporine. Arch Ophthalmol
2002;120:330-7.

18) Egbert PR, Lauber S, Maurice DM. A simple conjunctival
biopsy. Am ] Ophthalmol 1977;84:798-801.

19) Nelson JD, Havener VR, Cameron JD. Cellulose acetate im-
pressions of the ocular surface; dry eye states. Arch Ophthalmol
1983;101:1869-72.

20) Nelson JD. Ocular surface impressions using cellulose acetate filter
material. Ocular pemphigoid. Surv Ophthalmol 1982;27:67-9.
21) Tole DM, McKelvie PA, Daniell M. Reliability of impression
cytology for the diagnosis of ocular surface squamous neoplasia
employing the Biopore membrane. Br ] Ophthalmol 2001;85:154-8.

22) Caccamise WC. Eatly detection of xerophthalmia by im-
pression cytology. Arch Ophthalmol 1986;104:970-2.

23) Puangsricharern V, Tseng SC. Cytologic evidence of corneal
diseases with limbal stem cell deficiency. Ophthalmology 1995;
102:1476-85.

24) Pepose ]S. Improved impression cytology techniques for the
immunopathological diagnosis of superficial viral infections. Br
J Ophthalmol 1998;82:1097.

25) Keijser S, Missotten GS, De Wolff-Rouendaal D, et al. Im-
pression cytology of melanocytic conjunctival tumours using
the Biopore membrane. Eur ] Ophthalmol 2007;17:501-6.

26) Kristensen GB, Holund B, Grinsted P. Efficacy of the cyto-
brush versus the cotton swab in the collection of endocervical
cells. Acta Cytol 1989;33:849-51.

www_ophthalmology.org 345



=ABSTRACT=

Clinical Usefulness of Conjunctival Brush Cytology
in the Diagnosis of Dry Eye Syndrome

Hyung-Jin Moon, MD1, Chang-Su Park, MDZ, Kyung-Chul Yoon, MD'

Department of Ophthalmology, Chonnam National University Medical School and Hospital‘, Gwangju, Korea
Department of Pathology, Chonnam National University Medical Schoo\z, Gwangju, Korea

Purpose: To investigate the clinical usefulness of conjunctival brush cytology (CBC) in the diagnosis of dry eye syndrome,
Methods: Conjunctival impression cytology (CIC) was performed on the right eye and CBC was performed on the left eye in 24
patients with dry eye syndrome (9 patients with Sjogren’s syndrome (SS) and 15 patients with non—=Sjégren syndrome (Non-SS))
and 7 control subjects, The grade of squamous metaplasia was analyzed and the correlation between the grade and tear surface
parameters was evaluated,

Results: The squamous metaplasia grade score in CIC and CBC were 2444073 and 156+101 in SS patients (p=0.047),
1.53+0.74 and 0.80%0.78 in Non—SS patients (p=0.017), and 0,43+054 and 0.14%+0.38 (p=0.250) in control subjects, re—
spectively, In SS patients, the score correlated significantly with the symptom score, basal tear secretion, break—up time (BUT)
and keratoepitheliopathy score in CBC (0<0.05), but did not correlate with the tear surface parameters in CIC. In Non—-SS
patients, the score correlated significantly with the symptom score, basal tear secretion, BUT and keratoepitheliopathy score in
CBC, and with the keratoepitheliopathy score in CIC (p<0.05).

Conclusions: CBC is a more useful method than CIC in the diagnosis of dry eye syndrome,

J Korean Ophthalmol Soc 2009;50(3):340—346
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